This paper studies consumers' inflation expectations using micro-level data from the University of Michigan's Surveys of Consumers. It shows that beyond the well-established socioeconomic factors such as income, age, or gender, inflation expectations are also related to respondents' financial situation, their purchasing attitudes, and their expectations about the macroeconomy. Respondents with current or expected financial difficulties and those with pessimistic attitudes about major purchases, income developments, or unemployment have a stronger upward bias than other households. However, their bias shrinks by more than that of the average household in response to increasing media reporting about inflation.
Introduction
How do consumers form inflation expectations? This question is of critical importance for central banks and macroeconomists, since inflation expectations are known to affect the actual evolution of inflation and the macroeconomy more generally. Recognizing this importance, central banks have in recent decades devoted considerable effort to anchoring inflation expectations-for instance, by announcing inflation targets. Consumer inflation expectations have also been central in explaining the evolution of inflation in the aftermath of the financial crisis, first during the period of the "missing disinflation" (during which inflation was higher than would have been expected based on models with standard determinants like the magnitude of the output gap and inflation expectations of professional forecasters) and subsequently when inflation was weaker than expected (Friedrich 2014; Coibion and Gorodnichenko 2015) . However, while a substantial body of empirical research has extensively studied professional forecasters' inflation expectations (among many others, see Capistran and Timmermann 2009; Coibion and Gorodnichenko 2010) , much less is known about expectations by consumers.
Consumer expectations are known to be biased and inefficient, with forecast errors being systematically correlated with demographic characteristics (Souleles 2004) . They are also affected by frequently purchased items, such as gasoline, as pointed out recently by Coibion and Gorodnichenko (2015) , and they are responsive to media reporting (Carroll 2003) . In addition to these factors, the current paper tests whether consumer attitudes are also related to inflation expectations. We find that consumers who are pessimistic about their economic or financial situation, or about the macroeconomy more generally, are likely to have higher inflation expectations.
When consumers struggle to make ends meet with their available budget, it may be due to a reduction in their income or to an increase in their expenditures-which in turn could be due to several factors, one of them being rising prices for their consumption bundle. Under uncertain information and information-processing constraints, it might well be that such consumers estimate inflation to be higher than others. In addition, it has been shown that financially constrained consumers are more attentive to price changes of the goods they purchase than more affluent consumers (Snir and Levy 2011) . Combining this with the well-known notion that agents are more receptive to bad news than to good news (see, e.g., Baumeister et al. 2001 ) might well imply that financially constrained consumers arrive at a higher estimate of inflation. Still, it is important to keep in mind that our paper does not establish any causality.
The paper uses more than 174,000 observations from the Surveys of Consumers conducted by University of Michigan over the years 1980 to 2011 to test these hypotheses. We find that consumers with pessimistic attitudes about major purchases (such as purchases of durables, houses, or vehicles), who find themselves in difficult financial situations, or who expect income to go down in the future do indeed have a stronger upward bias in their inflation expectations. Beyond the respondents' personal situation, we also find evidence that inflation expectations and respondents' views about the macroeconomy are related: higher unemployment expectations and National Bureau of Economic Research (NBER) recessions (another proxy for consumer pessimism and their financial difficulties) are also associated with an incremental bias in inflation expectations.
We also confirm the earlier findings that consumers are responsive to news. We employ two news measures, the first based on the survey itself (where respondents can report whether they have recently heard news about prices), and the second, following Carroll (2003) , based on intensity of news coverage related to inflation in the New York Times and the Washington Post. While both of these measures have been used previously, e.g., in Pfajfar and Santoro (2013) , how they differ and how each of them would have to be interpreted have not been discussed. In this paper, we clarify that there is a tight link between respondents stating that they have heard news about prices and gasoline price inflation in the United States. This relationship is in line with earlier evidence that frequently purchased items (such as gasoline) shape the inflation perceptions of consumers, and also likely reflects the fact that gasoline prices are extremely salient due to their prominent postings at gas stations.
Interestingly, our two news measures have very different implications for consumer inflation expectations. Having heard news about prices (reflecting predominantly large increases in gasoline prices) increases the bias. In contrast, more intense media coverage tends to reduce the bias, and particularly so for consumers with more strongly upward-biased expectations, as these are more responsive to media coverage.
These findings have interesting implications for policymakers and the media, suggesting that more reporting about inflation improves consumers' inflation expectations, and particularly so for consumers who are in the right tail of the distribution, i.e., have a particularly strong upward bias.
The paper connects to the previous literature on the determinants of consumer inflation expectations. In that regard, a number of factors have been identified that shape the level of inflation expectations. Several socioeconomic characteristics are known to affect inflation expectations-females tend to have higher inflation expectations than men, and inflation expectations tend to decrease with income, whereas they are often found to be lower for older consumers (Jonung 1981; Bryan and Venkatu 2001; Lombardelli and Saleheen 2003; Christensen, Els, and Rooij 2006; Anderson 2008) . These socioeconomic determinants of inflation expectations are rather stable over time, which makes it hard to explain why the bias in consumer inflation expectations is subject to substantial time variation (Coibion and Gorodnichenko 2015) . The current paper suggests a time-varying characteristic (namely consumer attitudes), which can help in addressing this. A small number of related studies have provided some evidence in that direction. Webley and Spears (1986) show that UK consumers who think they have done financially worse than during the previous year, as well as consumers who expect to be worse off in the subsequent year, have higher inflation expectations. Similarly, del Giovane, Fabiani, and Sabbatini (2009) and Malgarini (2009) find that inflation expectations of Italian consumers are higher for respondents with pessimistic attitudes and for consumers experiencing financial difficulties.
Inflation expectations are also determined by the inflation that consumers actually experience-first, inflation expectations are shaped much more by the inflation rate of consumption baskets that relate to the respective socioeconomic group to which the individual belongs than by the overall inflation indices, at least for loweducation and low-income consumers (Pfajfar and Santoro 2009; Menz and Poppitz 2013) ; second, inflation expectations vary positively with the inflation experience that individuals have undergone over their lifetime (Lombardelli and Saleheen 2003; Malmendier and Nagel 2013) ; third, more frequently purchased items have been found to have a higher impact on inflation perceptions and inflation expectations (Ranyard et al. 2008; Georganas, Healy, and Li 2014) .
The evolution of consumers' inflation expectations has also been studied. In his seminal paper, Carroll (2003) has demonstrated that consumers update their expectations only infrequently (roughly once every year), that they respond to media reporting and update toward the expectations of professional forecasters, and that inattention to news generates stickiness in aggregate inflation expectations. Subsequently, a number of contributions have studied the role of media reporting for inflation expectations in more detail. Lamla and Maag (2012) analyze the effect of media reporting on disagreement among forecasters, and find professional forecaster disagreement to be unaffected by media coverage, whereas disagreement among households increases with higher and more diverse media coverage. Pfajfar and Santoro (2009) provide evidence that the effect of news on inflation expectations differs across socioeconomic groups, and Easaw, Golinelli, and Malgarini (2013) demonstrate that the rate at which professional forecasts are embodied in households' expectations depends on socioeconomic characteristics. Finally, Pfajfar and Santoro (2013) highlight the importance of differentiating between media reporting on inflation and whether a consumer has actually heard news about prices. Their study replicates Carroll's finding that inflation expectations get updated toward the professional forecasts using aggregate data. However, this is not the case at the individual consumer level, where most consumers who update actually revise their expectations away from the professional benchmark, but by sufficiently small amounts that they are dominated in the aggregate data by relatively few consumers who update toward professional forecasts by large amounts. Differences in the magnitude of revisions that take place in response to news have been identified by Armantier et al. (2012) , who find larger revisions for agents that start off with relatively less precise expectations. These findings are in line with the current paper, which suggests that media reporting about inflation improves inflation expectations particularly for consumers who are in the right tail of the distribution, i.e., have a particularly strong upward bias.
Finally, the present paper connects to Bachmann, Berg, and Sims (2015) , who reverse our perspective and examine the impact of consumers' inflation expectations on spending. Various economists and policymakers had suggested during the Great Recession that higher inflation expectations could stimulate both durable and nondurable spending. Using Michigan Survey data, Bachmann, Berg, and Sims (2015) show that higher inflation expectations exert a muted impact on the readiness to spend on durables, which even is negative during the recent zero lower bound episode. As a key point of departure from that study, we focus on the bias of consumers' inflation expectations rather than on the level of their expectations. Furthermore, along with consumers' attitudes toward durable spending, we consider a wider range of indicators of consumers' attitudes and financial conditions.
The remainder of the paper is structured as follows. In section 2, we describe the data used in our empirical analysis and provide some stylized facts. Section 3 provides an overview of the econometric approach that we employ, while section 4 reports the relevant results. Section 5 concludes.
The Data and Some Descriptive Analysis
Our micro data contain information on a wide range of factors that influence consumers' inflation expectations. As such, they allow us to explore possible biases in consumer inflation expectations in great detail. In this section we describe the key features of the data set and report some preliminary evidence on consumers' inflation expectations, as well as on the newspaper index proposed by Carroll and a direct measure of consumers' receptiveness toward news on prices. Moreover, we report some descriptive statistics about consumer-level characteristics that are accounted for as determinants of the process of expectations formation.
Inflation Expectations
The Survey of Consumer Attitudes and Behavior is a representative survey conducted monthly by the Survey Research Center at the University of Michigan (Curtin 2013) . Participants in the Surveys of Consumers (henceforth, MS) are asked two questions about expected changes in prices: first, whether they expect prices to go The analysis will focus on the 1980:M1-2011:M12 period. Figure 1 reports the mean forecasts obtained in the MS against CPI inflation.
2 To provide another benchmark, the figure also includes forecasts from the Survey of Professional Forecasters (SPF), a survey 1 If a respondent expects prices to stay the same, the interviewer must make sure that the respondent does not actually expect that prices will change at the same rate at which they have changed over the past twelve months. In line with common practice, we discard observations if the respondent expects inflation to be less than -5 percent or more than +30 percent. This rule only affects 0.7 percent of the observations in the sample under scrutiny. Curtin (1996) also adopts alternative truncation intervals, such as [−10%,50%] , showing that the key statistical properties of the resulting sample are close to invariant across different cut-off rules.
2 Inflation expectations sampled at time t are graphed with inflation twelve months later, so as to be in line with the forecast target.
among leading private forecasting firms that is currently conducted by the Federal Reserve Bank of Philadelphia.
3 Both the MS and the SPF appear to predict inflation reasonably well, although they often fail to match periods of low inflation. For instance, at the very end of the sample, from 2009 to 2011, they are considerably higher than actual inflation turned out to be. This episode has been studied by Coibion and Gorodnichenko (2015) , who suggest that, due to high oil price inflation, consumer inflation expectations were elevated, which in turn helps explain the "missing disinflation" in the United States (i.e., the fact that standard Phillips curves would have predicted a disinflation over that period that did not materialize).
News on Inflation
A direct implication of Carroll's (2003) view is that more media reporting should imply that people are better informed and produce better forecasts. To account for this possibility, we require reliable indicators of the flow of news on inflation with which the public is confronted. Carroll computes a yearly index of the intensity of news coverage in the New York Times and the Washington Post. In this paper, we use the quarterly version of this index that has been constructed in Pfajfar and Santoro (2013) . It is based on a search of each of the two newspapers for inflation-related articles, converted into an index by dividing the number of inflation-related articles by the total number of articles. 4 To be more precise, we define this news measure as NEWS N t = 100
where n t denotes the number of inflation-related articles in a given month t, N t the total number of articles, and NEWS N the sample average of the news measure. We demean the news measure to allow for an easier interpretation of interaction terms in the regression analysis.
3 The SPF is a quarterly survey. In order to obtain a monthly estimate of the SPF, we may consider two options: either forecasters keep their forecast until the next survey round, or their "monthly" forecast includes a partial adjustment to the next-quarter forecast. We took both approaches and obtained nearly identical results. This paper is based on a linear interpolation of the data.
4 A potential problem connected with this type of search is that the resulting index may include articles that do not primarily cover U.S. inflation. Accordingly, Pfajfar and Santoro (2013) tested the robustness of this methodology by restricting the search to articles that just cover U.S. inflation, and found the results to be robust.
In addition, our analysis will rely on a measure of consumers' perceptions of new information about prices. This is intended to complement the newspaper index proposed by Carroll. In fact, the accuracy of a proxy based on the intensity of news coverage in national newspapers can be questioned on different grounds. For instance, Blinder and Krueger (2004) suggest that consumers primarily rely on information about inflation from television, followed by local and national newspapers. It is also plausible to expect that the volume of news about inflation does not necessarily match the flow of information that is assimilated by the public. In this respect, a non-trivial discrepancy could result from the interplay of two mutually reinforcing effects: (i) news from the media does not necessarily reach the public uniformly and (ii) the connection between news and inflation expectations is likely to be affected by consumers' receptiveness to the news and the capacity to process new information. Indeed, Sims (2003) emphasizes the presence of information-processing constraints that could be compatible with such inefficiencies. Finally, it is well known that consumer inflation perceptions are shaped-in line with the availability heuristic (Tversky and Kahneman 1974 )-by frequently purchased items (Ranyard et al. 2008) , such that in periods where inflation of such items is high, consumers might be more aware and concerned about inflation, whereas media reporting (which most likely is generally concerned with overall inflation) need not be more intense.
In light of these considerations, it is advisable to complement the analysis with a variable that accounts for consumers' actual perceptions of inflation. Such a variable is directly available from the MS, where respondents are asked whether they have heard of any changes in business conditions during the previous few months. In the case of an affirmative response, the respondents have the option to give two types of news that they have heard about, among them being either higher or lower prices. Our second news variable, NEWS P i , is therefore defined as a dummy variable that takes the value of one if the respondent cites prices as a factor that has come to their attention.
5
5 The MS respondents primarily report about news on unemployment, followed by news on the government (elections) and then prices. It is important to stress that 41 percent of the respondents report having heard no news at all and that Source: University of Michigan, Surveys of Consumers.
Notes:
The chart reports CPI inflation as recorded for a given time period t, as well as the share of respondents in the MS in period t answering that they have heard news about prices ("perceived news") and the index about media reporting related to inflation in period t ("news stories"). Based on monthly data. Figure 2 reports the fraction of MS respondents who have heard news about prices, together with the newspaper index and CPI inflation. The two series display poor correlation, suggesting that they contain two distinct measures of news. The fraction of MS respondents who have heard news about prices exhibits more volatility than the newspaper index. Especially in the latter part of the sample, it displays sizable fluctuations that neither actual inflation nor the newspaper index presents. Splitting the series into the share of respondents who have heard news about decreasing and increasing prices, respectively, it is evident that most of the volatility in the overall series arises due to movements in the share of consumers who have heard about rising prices (see figure 3 ).
in 28 percent of the cases only one type of news is reported. This is to say that, on average, only 31 percent of the respondents are confronted with a potentially binding limit of two options. Therefore, though some under-reporting may affect our measure of perceived news about prices, this is not likely to be primarily induced by the specific design of the questionnaire. So what is behind this measure of news? As shown in figure 4 , the correlation between the share of respondents reporting that they have heard about price increases and inflation of retail gasoline prices is very high (0.63).
6 Based on this evidence, we interpret the surveybased news measure as capturing inflation perceptions originating from frequently purchased items such as gasoline. In contrast, the correlation between negative inflation rates in gasoline prices and the share of respondents reporting that they have heard about decreases is much smaller (0.23), which is in line with the prospect theory pioneered by Kahneman and Tversky (1979) , since agents tend to manifest higher receptiveness toward "bad" news on prices, as compared with "good" news. Source: University of Michigan, Surveys of Consumers. Note: The chart reports the share of respondents in the MS in period t answering that they have heard about prices increasing, as well as retail gasoline price inflation truncated at zero for negative values (labeled "Pos. gas. infl." in the figure).
Consumer-Level Attributes
The core of our econometric analysis focuses on the connection between consumers' inflation expectations and a number of consumer-level attributes. These can be grouped in the following categories: the current and expected financial situation, consumers' outlook on the macroeconomic scenario, their attitudes toward major purchases, and the classifications used in the previous literature, namely gender, income, and age of the respondent. The attributes are constructed using the survey responses as follows:
• Financial situation worse: Individuals responding "worse" to the following question: Would you say that you are better off or worse off financially than you were a year ago? From this category, we exclude all individuals who name high(er) prices as one reason for being worse off, in order to avoid a possible endogeneity bias.
• Financial expectations worse: Individuals responding "will be worse off" to the following question: Now looking aheaddo you think that a year from now you will be better off financially, worse off, or just about the same as now? • Nominal income expectations worse: Individuals responding "lower" to the following question: During the next twelve months, do you expect your income to be higher or lower than during the past year?
Macroeconomic Conditions:
• Unemployment expectations worse: Individuals responding "more" to the following question: How about people out of work during the coming twelve months-do you think that there will be more unemployment than now, about the same, or less?
Purchasing Attitudes:
• Time for durable purchases bad : Individuals responding "bad" to the following question: Generally speaking, do you think now is a good or a bad time for people to buy major household items? Again, to avoid possible endogeneity, we exclude all respondents who respond "Prices are too high, prices going up" to the following question: Why do you say so? (Are there any other reasons?) • Time for house purchases bad : Individuals responding "bad" to the following question: Generally speaking, do you think now is a good time or a bad time to buy a house? Once more, we exclude those who are pessimistic due to high(er) prices.
• Time for vehicle purchases bad : Individuals responding "bad" to the following question: Speaking now of the automobile market-do you think the next twelve months or so will be a good time or a bad time to buy a vehicle, such as a car, pickup, van, or sport utility vehicle? Also here, we exclude individuals who give high or rising prices as a reason for their answer. Source: University of Michigan, Surveys of Consumers. Note: The chart reports the share of respondents in the MS in period t answering that the time for purchasing durables/vehicles/houses is bad.
Other Characteristics, Following the Previous Literature:
• Income bottom 20 percent: Individuals in the bottom 20 percent of the income distribution (as identified by the MS).
• Elderly: Respondents who are at least sixty-five years old.
• Female: Female respondents.
For each of these categories, we construct a dummy variable that is equal to one if the attribute applies, and zero otherwise. For the financial situation, macroeconomic conditions, and the purchasing attitudes categories, the dummy variable is equal to one whenever the respondent is "pessimistic," i.e., the consumer describes the current situation as worse, expects a worsening, or perceives the environment as unfavorable for major purchases. For the other characteristics that had been used in the earlier literature, we expect a larger bias for low-income consumers and females, but possibly a smaller one for the elderly. Figure 5 gives an impression of the time variation in consumer characteristics, for the example of purchasing attitudes. It reports the share of pessimistic consumers, and demonstrates that this share varies substantially over time. It is apparent that at the end of the sample, with the U.S. economy going through the financial crisis and a major recession, many more consumers felt that times were not good for major purchases. Table 1 provides a number of summary statistics for each consumer group. The first column reports the number of observations (OBS) for the full sample (which contains 174,035 observations) and separately for each consumer category. The table also provides tests for whether the news reception and the inflation expectations of the various respondent groups are significantly different from those of their peers. These statistics are reported for the percentage of consumers who have heard news about prices (NEWS P i ), the average difference between the MS consumer-specific forecast and CPI inflation (at the forecast horizon, BIAS π ), and the average difference between the MS consumer-specific forecast and the SPF mean inflation forecast (at the time of the survey, BIAS F ). The bias statistics confirm that consumer inflation expectations are on average upward biased. Relative to actual inflation, the bias for the overall sample amounts to about 0.8 percentage point; relative to professional forecasters, consumers over-estimate inflation by around half a percentage point. In addition, the magnitude of this bias differs across consumer groups. With the exception of the elderly, differences in the bias are statistically significantly different, and often by large amounts. The biggest difference is found for consumers who expect their financial situation to worsen, with an upward bias that is around 1 percentage point larger than the one of the other consumers. While these descriptive statistics are unconditional, we will see later on that the differences remain relevant also when we control for other consumer characteristics.
A question that arises is to what extent the various consumer categories that we distinguish are correlated, or in other words whether one can assume that they are reasonably independent to warrant a separate interpretation. Table 2 reports pairwise Pearson correlations among the attributes we include in the analysis. All the correlations are highly statistically significant, but surprisingly small from an economic point of view, with most of them being substantially smaller than 0.1. Based on these results, we will conduct separate regression analyses, using one characteristic at a time, and interpret inflation forecasts and the SPF mean inflation forecasts. ***, **, and * denote statistical significance at the 1 percent, 5 percent, and 10 percent level, respectively, of the test that each entry is strictly lower than its counterpart computed from the rest of the overall sample with two-sample t-tests (with equal variances). Time period: 1980-2011. the results as independent, but it is important to keep in mind that the characteristics are not entirely unrelated. 
Econometric Framework
This section explains the econometric framework employed in the analysis. We are interested in whether the inflation expectations of our consumer groups are more upward biased than those of their peers. For that purpose, we specify the following linear regression model:
where BIAS π i is the difference between the MS consumer-specific forecast and CPI inflation (at the forecast horizon), and BIAS F i is the difference between the MS consumer-specific forecast and the SPF mean inflation forecast. A comparison with actual, realized inflation will tell us about the overall bias of inflation expectations, whereas the comparison with the SPF is meant to compare consumer expectations against a forecast that is in principle conditional on the same information set, namely the information available at the time of the forecast. α 1 is a constant, c i denotes the consumer classification of interest, NEWS P i is an individual-specific indicator of news perception (which equals one if the interviewee has, in the previous months, heard of recent changes in prices, and zero otherwise), and NEWS N indexes the intensity of news coverage at the time of the survey. x i is a vector of socioeconomic characteristics (namely gender, age, 7 Including all characteristics simultaneously leads to equivalent results for the effect of characteristics on the size of the bias, with all coefficients being statistically significant. However, due to the large number of interaction terms, the model is heavily parameterized, such that we decided to report the results for the individual regressions in the paper.
8 In a robustness test, we will also include the last observed CPI inflation rate. We have furthermore considered the possibility that consumers look at alternative inflation measures, such as the average rate of inflation over the six-month reinterview period, but did not obtain different results.
income, education, race, marital status, and location in the United States)
9 and u i is assumed to be normally distributed. We also interact the consumer classification variable with each of the news intensity measures. While α 2 will reveal whether the various consumer groups differ in their bias, the parameters α 6 and α 7 will reveal whether they differ in their response to news. Note that we omitted time subscripts for simplicity. To assess the statistical significance of our estimates, we calculate standard errors using the Driscoll and Kraay (1998) estimator allowing for an order of autocorrelation of 6, so as to account for the fact that a fraction of respondents are interviewed twice within a six-month time window.
The Determinants of Consumer Inflation Expectations

Benchmark Results
Having specified the data and the econometric model, we next discuss the econometric results. Tables 3 and 4 confirm the previous findings that consumer inflation expectations are biased upwards. The constant (α 1 ) reflects the bias of the benchmark consumer, i.e., an agent with the following characteristics: white (non-Hispanic), married, male, forty years old, with a high school diploma, having an income in the middle quintile of the distribution, and living in the North Center of the country. The bias of the benchmark consumer is estimated to be positive and (in nine of our ten specifications) statistically significant both when we compare inflation expectations against realized inflation in table 3 (where we find a bias in the order of 0.5 to 0.6 percentage point) and when we compare against 9 Household income is grouped into quintiles and age is measured in integers, while education is split into six groups: "Grade 0-8, no high school diploma," "Grade 9-12, no high school diploma," "Grade 0-12, with high school diploma," "4 yrs. of college, no degree," "3 yrs. of college, with degree," and "4 yrs. of college, with degree." Race is grouped into "White except Hispanic," "AfricanAmerican except Hispanic," "Hispanic," "American Indian or Alaskan Native," and "Asian or Pacific Islander," while marital status is given as "Married/with a partner," "Divorced," "Widowed," or "Never married." Finally, the region of residence is grouped into "West," "North Central," "Northeast," or "South." Our results are robust to also including information on homeownership, investments in stocks, and vehicle ownership. However, their addition reduces the sample size considerably, which is why we did not include them in the benchmark regressions. 
Notes:
The table reports results based on equation (1), explaining the difference between consumer expectations and actual inflation in t + 12. All models control for gender, age, income, education, race, marital status, and location in the United States. The relevant consumer characteristic is reported in the column header. The definitions of these characteristics are described in section 2.3. NEWS P is an individual-specific indicator of news perception (which equals one if the interviewee has heard of recent changes in prices and zero otherwise); 
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Notes:
The table reports results based on equation (1), explaining the difference between consumer expectations and the Survey of Professional Forecasters. All models control for gender, age, income, education, race, marital status, and location in the United States. The relevant consumer characteristic is reported in the column header. The definitions of these characteristics are described in section 2.3. NEWS P is an individual-specific indicator of news perception (which equals one if the interviewee has heard of recent changes in prices and zero otherwise); NEWS N indexes the intensity of inflation-related news coverage in the media. While the inflation expectations of the representative consumer are biased upward, the bias is substantially larger for the consumer groups that we study (with the exception of age, where a negative coefficient is in line with the previous literature). The additional bias (α 2 ) is particularly large for consumers with pessimistic expectations about their financial situation, amounting to about 1 additional percentage point. However, also for the other groups, we detect an additional upward bias, which is similar in magnitude to what we find for the consumers in the bottom 20 percent of the income distribution and slightly smaller than for females. These results hold when comparing consumer inflation expectations to actual inflation and to professional forecasters.
The bias is around 1 to 1.3 percentage points higher if consumers have heard news about prices (which itself is heavily influenced by positive gasoline inflation), regardless of whether we compare consumers' forecasts with actual inflation or professional forecasts. Interestingly, this effect does not systematically differ across consumer groups (α 6 ), suggesting that the effect of gasoline price inflation on inflation expectations is universal, and relatively homogeneous across different consumer types.
Contrary to having heard news about prices, more media reporting about inflation is associated with a lower bias in inflation expectations (α 4 ). A one-standard-deviation increase in media reporting (i.e., a change in the index by around 0.8 percentage point), ceteris paribus, leads to a reduction in the bias of around 0.4 to 0.5 percentage point when measured against actual inflation, and of around 0.8 to 0.9 percentage point when measured against the SPF. The effect is estimated to be different across consumer groups (α 7 ), with a larger reduction in the bias of pessimistic consumers and those in dire financial situations; 10 to give one example, consumers who are pessimistic about house purchases see their bias relative to actual inflation reduced by nearly twice as much as does the average consumer. This result suggests that more news coverage is beneficial in that (i) it is associated with a lower bias in inflation expectations of consumers more generally, and (ii) it is so particularly for those consumer groups that had a larger bias to start with.
Inflation Expectations during Recessions
In the previous section, we proxied consumers' pessimism by means of their own responses to the MS. Another way to get at consumer pessimism is to test to what extent consumers' biases differ during recessions, i.e., in times when there is generally less reason for optimism about economic prospects. Accordingly, we have enhanced our econometric model as follows:
where NBER is a dummy variable that is equal to one during NBER recessions. This model tests whether the bias in inflation expectations differs during recessions (by means of α 8 ) and whether the responsiveness to news changes (α 9 and α 10 ). The results are reported in table 5. A number of findings are noteworthy. First, during recessions there is a substantial additional upward bias in inflation expectations, in the order of 1.7 percentage points, presumably because consumers underpredict the fall in the rate of inflation. In this respect, it is useful to recall that Coibion and Gorodnichenko (2013) have shown that consumers' inflation expectations are highly responsive to oil prices. As a result, the increase in oil prices that occurred between 2009 and 2012 may explain the counterintuitive rise in consumers' inflation expectations during the Great Recession. In fact, figure 4 shows that three out of the last four NBER recessions are associated with positive gasoline inflation: this fact may well explain why consumers tend to underpredict the drop in inflation during contractionary episodes. Second, additional media reporting is beneficial in the sense that it reduces the bias significantly. Third, while some of the interaction terms with our consumer characteristics are statistically significant, they are not consistently significant, and have different signs, such that no clear pattern is emerging. Finally, it is 
Notes:
The table reports results based on equation (1), explaining the difference between consumer expectations and actual inflation in t+ 12. All models control for gender, age, income, education, race, marital status, and location in the United States. The relevant consumer characteristic is reported in the column header. The definitions of these characteristics are described in section 2.3. NEWS P is an individual-specific indicator of news perception (which equals one if the interviewee has heard of recent changes in prices and zero otherwise);
NEWS N indexes the intensity of inflation-related news coverage in the media. NBER is a dummy variable for recessions. Test
(1) test of α4 + α7 = 0. N denotes the number of observations. Numbers in parentheses are standard errors. ***, **, and * denote statistical significance at the 1 percent, 5 percent, and 10 percent level, respectively. Time period : 1980-2011. important to note that the results of the previous section all remain valid-the consumer characteristics themselves matter as before, and the way they interact with news about inflation. This suggests that both proxies for pessimism, via the responses in the MS and via the recession dummy, provide us with independent evidence pointing in the same direction.
Determinants of the Bias
According to Jonung (1981) and Bryan and Venkatu (2001) , taking into account demographic characteristics reduces the unexplained bias in the level of consumer forecasts. In this section, we look at the connection between the bias and the set of explanatory variables in the regression models we have considered so far. To this end, we plot the estimated constant terms.
According to figure 6, when regressing BIAS i on a constant only, the resulting unconditional bias is around 0.8. When we account for demographics, the bias for the benchmark consumer reduces to about 0.6. Including the NBER recessions in addition reduces this bias further-by about 0.2-while adding consumer attitudes reduces the unexplained part of the bias to about 0.2, on average. Notably, when accounting for consumers that declare to have negative nominal income expectations or expect unemployment to increase, the resulting constant is not statistically different from zero. Overall, the picture emerging from this exercise is that our set of explanatory variables allows compressing the unexplained bias that previous contributions have typically reported.
Robustness
We have conducted several robustness checks to investigate the sensitivity of our results to our modeling choices. For brevity, we will only show those that relate to the bias of consumers relative to actual inflation (i.e., those reported in table 3), but results generally hold also for the other analyses. For the first robustness check, we added lagged actual inflation as an explanatory variable to the regression (see table 6 ). It turns out that the magnitude of the bias is not 
Notes:
The chart reports the unexplained bias in the level of consumer forecasts from a model containing (i) a constant (Unc. Bias); (ii) a constant and the demographic characteristics of the representative consumer (Dem.); (iii) a constant and the NBER recession dummy (Rec.); (iv) a constant, consumers' demographic characteristics and the NBER recession dummy (Dem. + Rec.); and (v) a constant, consumers' demographic characteristics, the NBER recession dummy, and consumer attitudes (HH-Full). In the last column the height of the shaded area indicates the average of the constants in the models obtained by alternatively including six different types of consumer attitudes.
responsive to past developments of inflation itself. Accordingly, all our results go through.
11
Another robustness test checks for those consumers who are pessimistic about major purchases, or see themselves in a difficult financial situation, but who mention that this is due to increasing prices (whereas, so far, these had been excluded from the consumer 11 In an alternative regression, we have also included gasoline price inflation in the set of regressors. However, despite the close connection between hearing news about prices and increases in gasoline prices, the coefficient attached to NEWS P remains statistically significant and preserves its sign. The same is true when we add consumers' expectations about gasoline price developments based on a question in the MS. As there is substantial item non-response to that particular question, this estimation is based on far fewer observations and therefore not considered as the benchmark regression. 
Notes:
The table reports results based on equation (1) We have conducted several robustness tests based on the fact that around 40 percent of the consumers in the MS get reinterviewed. The response behavior of these reinterviewed consumers has been studied by Anderson (2008) and Madeira and Zafar (2012) , and seems to be characterized by some learning over time. Accordingly, it is interesting to restrict the analysis to reinterviewed consumers only, as their inflation expectations might be less biased than those of the entire sample.
12 While the overall bias does indeed shrink when comparing table 8 with table 3 (the constant is smaller and no longer statistically significant), we still find an elevated bias for our selected consumer groups; as well, the responsiveness to news is qualitatively unchanged. Another test (not reported, for brevity) takes the change in inflation expectations as dependent variable, and finds that consumers who turn pessimistic tend to have relatively larger changes in inflation expectations. Changes in inflation expectations are furthermore positively correlated with perceived news and negatively correlated with media reporting.
Our benchmark model contains a variable that indicates whether a respondent has heard news about prices. Our fourth robustness test drops this variable, NEWS P i , with results reported in table 9. The estimated coefficients change only marginally, while qualitatively all results remain intact, suggesting that both news variables exert independent effects on inflation expectations.
Finally, one might wonder whether the effect would be more prominent had we only included respondents who have heard news about rising prices. As discussed earlier, most of the observations for this variable originate from respondents who have heard about rising prices, whereas very few report to have heard about declining prices. Replacing our variable for perceived news to include only news about rising prices does not alter our results (which are not shown, for brevity).
Conclusions
What are the determinants of the well-known upward bias in consumers' inflation expectations? This paper has used the micro data of the Surveys of Consumers conducted by the University of Michigan to shed further light on this important question. While it is well known that a number of socioeconomic characteristics such as gender, age, or income affect inflation expectations, we have shown (Heckman 1979 ) is implemented. Rho denotes the coefficient on the residuals of the selection equation in the main regression (which also includes in the set of regressors some interaction terms between different consumers' sociodemographic characteristics). Numbers in parentheses are standard errors. ***, **, and * denote statistical significance at the 1 percent, 5 percent, and 10 percent level, respectively. that consumer attitudes also play a role. Consumers with pessimistic attitudes about household income, about unemployment, or about important purchases show a larger upward bias in inflation expectations. The effects are not only statistically significant, they are substantial in magnitude, and thus help explain time variation in the evolution of consumer inflation expectations. Generally, consumer inflation expectations are highly sensitive to perceived news about rising prices, which themselves are tightly connected to the evolution of gasoline prices. Rising gasoline prices are noticed much more than falling gasoline prices, and they lead consumers to revise their expectations more frequently, but worsen their bias. This is in contrast to media reporting about inflation. More intense media reporting lowers the bias, and especially so for pessimistic consumers and consumers in dire financial situations.
The findings have important implications for policymakers. They suggest that more communication about inflation improves consumers' inflation expectations, and particularly so for consumers who are in the right tail of the distribution, i.e., those who have a particularly strong upward bias.
